The title compound, C 18 H 20 N 4 O 4 , was synthesized via the base-assisted reaction of piperazine and 2-nitrobenyl bromide in toluene: the complete molecule is generated by a crystallographic inversion centre in the solid state.
Structure description
The title compound, C 18 H 20 N 4 O 4 , has been previously studied by Schlager et al. (1996) and Cameron & Fré chet (1991) . In the solid state, the complete molecule is generated by a crystallographic inversion center and the exocyclic N-C bonds have equatorial orientations (bond-angle sum for N1 = 332.4 ). The nitro group makes a torsion angle of 45.36 (6) with its attached C4-C9 phenyl ring. All bond lengths and angles fall within expected values. The molecular structure is shown in Fig. 1 and a view of the unit-cell packing along [100] is shown in Fig. 2 . No directional intermolecular interactions beyond normal van der Waals contacts could be identified in the extended structure.
Synthesis and crystallization
1,4-Bis(2-nitrobenzyl)piperazine was made according to the published method of Schlager et al. (1996) . In an Erlenmeyer flask placed in an 60 C oil bath, 40 mmol (3.45 g) of 1,4-diazacyclohexane was added to 100 ml of toluene with stirring. To that solution, 80 mmol (17.3 g) of 2-nitrobenzyl bromide was added. Once dissolved, 90 mmol of powdered KOH (4.98 g) were slowly added with stirring. The mixture was allowed to stir overnight in the oil bath. Upon removal from the oil bath and subsequent cooling, large block-like yellow crystals of the title compound formed. The title compound melts at 409 K. 1 H NMR data (Schlager et al., 1996) and FTIR data (Cameron & Fré chet, 1991) are in agreement with published values.
data reports Refinement
Crystal data, data collection and structure refinement details are summarized in Table 1 . Reflections affected by the beam stop were omitted from the refinement. 
Computer programs: CrysAlis CCD and CrysAlis RED (Oxford Diffraction, 2009), SHELXS2014 (Sheldrick, 2008) , SHELXL2014 (Sheldrick, 2015) , ORTEP-3 for Windows (Farrugia, 2012) and OLEX2 (Bourhis et al., 2015) .
Figure 1
The molecular structure of the title compound with displacement ellipsoids drawn at the 50% probability level. Unlabelled atoms are generated by the symmetry operation (1 À x, Ày, Àz) and H atoms are omitted for clarity.
Figure 2
A view approximately along [100] of the unit-cell packing. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. H atoms were included in calculated positions with C-H = 0.93-0.97 Å and were included in the refinement in the riding motion approximation with U iso = 1.2U eq (carrier).
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) 0.0540 (7) 0.0142 (6) −0.0142 (6) −0.0113 (6) C7 0.0583 (8) 0.0660 (9) 0.0761 (10) 0.0030 (7) −0.0061 (7) −0.0261 (8) C8 0.0742 (9) 0.0568 (8) 0.0764 (10) −0.0126 (7) 0.0212 (8) −0.0227 (7) data reports data-3
IUCrData (2019). 4, x191468 C9 0.0864 (10) 0.0461 (7) 0.0507 (7) 0.0066 (7) 0.0140 (7) −0.0015 (5) Geometric parameters (Å, º) 
